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For cdks, one is enough
W
e can’t turn sugars into a good pinot noir, 
but we do resemble yeast in one surprising 
way. Like the fungi, mammals require 
only one cyclin-dependent kinase (cdk) to complete the 
cell cycle, say David Santamaria, Mariano Barbacid 
(Spanish National Cancer Research Center, Madrid, 
Spain), and colleagues.
Although yeast need only one cdk to turn the 
cell cycle, the standard view was that mammals 
depend on at least ﬁ  ve. Cdk2, Cdk3, Cdk4, and 
Cdk6 push the cell through interphase, whereas 
Cdk1 nudges it into mitosis. However, recent studies 
suggest otherwise. For example, lab mice are missing 
Cdk3 due to a mutation, and they show develop-
mental—but not cell cycle—defects if they also lack 
any other pair of cdks.
To ﬁ   nd out whether one cdk can sufﬁ   ce in 
mammals, the researchers analyzed mouse embryos 
that only manufactured Cdk1. The animals appeared 
to develop normally until they were about 13 days 
old, when their liver cells began dying en masse. The 
animals failed to produce enough hematopoetic cells, 
and the heart wall was weak. The mice died, but they 
managed to pull off about 20 million cell divisions, 
suggesting that Cdk1 alone can propel the cell cycle. 
In vitro studies con-
ﬁ  rmed the ﬁ  nding. Fibro-
blasts from the embryos 
proliferated in culture, 
albeit slowly.
Although Cdk1 
can drive the cell 
cycle without the other 
cdks, the reverse is not 
true. Cdk1 is crucial 
for the earliest steps of 
development, as the researchers showed by crossing 
animals that had only one working copy of the Cdk1 
gene. Homozygous embryos without Cdk1 did not 
survive past the morula stage.
“The classical model [of cdk action] can’t be 
sustained,” says Barbacid. However, the results don’t 
mean that the other cdks are dispensable, he notes. 
They are essential for division in speciﬁ  c cell types, 
such as hematopoetic cells and cardiac muscle. The 
researchers now want to cross cdk knockout mice 
with cancer-prone mice to determine which of the 
proteins are essential for tumor growth.
Reference: Santamaria, D., et al. 2007. 
Nature. 448:811–815.
T
he Wnt pathway helps embryos get into shape, but its con-
tinued activation during adulthood saps the stem cells that 
refurbish tissues, according to two studies. The fi  ndings im-
plicate Wnt in the stem cell failure that might be a cause of aging.
Both groups chanced on the connection to Wnt, whose many 
functions include promoting differentiation and cell division. 
Hongjun Liu, Toren Finkel (National Heart, Lung, and Blood Insti-
tute, Bethesda, MD), and colleagues were studying mice that lack 
the protein klotho. The animals die young after showing signs of 
premature aging such as hardened arteries. The researchers detected 
a surge in cellular senescence in locations where stem cells are 
proliferating, such as the skin, small intestine, and bone marrow.
Klotho and Wnt proteins are antagonists, the scientists 
found. Adding klotho to cultured cells quashed Wnt activity. 
Moreover, Wnt pushed mouse embryonic fi  broblasts to senesce, 
but extra klotho countered the effect. Overall, the work 
indicates that, by boosting senescence, Wnt spurs animals to 
fritter away their stem cells.
Andrew Brack, Tom Rando (Stanford University, Stanford, CA), 
and colleagues report similar results for satellite cells. These 
cells normally mend damaged muscle, but as we get older, they 
often start producing tough fi  bers instead of fresh muscle cells. 
Wnt spurs other cell types to morph into fi  ber-manufacturing 
cells, and the researchers determined that the pathway did the 
same to muscle. Adding Wnt3A to young satellite cells, for 
example, caused more to convert into fi  ber makers.
The results held true in vivo. Injecting Wnt3A into injured 
muscles of young mice slowed cell division and boosted fi  ber 
formation. The scientists also found that, in older mice, Wnt sig-
naling in satellite cells climbed. The fi  ndings suggest that Wnt 
undermines our muscles’ capacity for repair as we age.
References: Liu, H., et al. 2007. Science. 317:803–806.
Brack, A.S., et al. 2007. Science. 317:807–810.
The bulge region of a hair follicle is normally packed with stem cells (left), 
but the cells are scarce if klotho is absent (right).
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Cells still cycle in an embryo with only Cdk1.
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